We derive the dominant asymptotic form and the order of the correction terms of the finite-perimeter partition function of self-avoiding polygons on the square lattice, which are weighted according to their area A as q A , in the inflated regime, q > 1. The approach q → 1 + of the asymptotic form is examined.
Introduction
A simple model of a closed, fluctuating membrane in solution (or vesicle), such as those found in biological contexts, is a self-avoiding surface on a d-dimensional hypercubic lattice. To take account of the effects of factors such as osmotic pressure and pH differences between the inside and outside of the membrane it is advantageous to sort the configurations according to their volume and surface area. In two dimensions, selfavoiding polygons (SAP) weighted by area and perimeter were investigated by Fisher et al. [9] after the general problem of two-dimensional vesicles was discussed by Leibler et al. [13] . Exact enumerations of SAP by area and perimeter, and some related rigorous results on the mean area of polygons of fixed perimeter have also been given [12, 8] , after pioneering work of Hiley and Sykes [11] on their enumeration.
A vesicle in two dimensions will be modelled in this paper by a self-avoiding polygon on the square lattice, where both the perimeter and area are controlled in some fashion.
To be more precise, one quantity often considered when investigating the behaviour of lattice vesicles is the finite-perimeter partition function. This is defined as
where c n m is the number of some set of polygon configurations enumerated with respect to their perimeter, 2n, and area, m, and the sum is over all possible values of m. (Since only the square lattice is considered here, where the perimeter of the polygons contains an even number of bonds, we will use the convention that n denotes half of the length of the perimeter.) It is this quantity that will be the focus of our work here, more precisely, its asymptotic behaviour as n → ∞ for a fixed value of q. Moreover, everywhere we will restrict q to be larger than one, that is, q > 1. In the course of our discussion we will consider several subsets of self-avoiding polygons on the square lattice: these include convex polygons, directed convex polygons, Ferrers diagrams and simple rectangles. The general area-perimeter counting problem for these subsets have been examined previously [4, 5, 7, 1, 2, 3, 6, 14, 15, 16, 17] . In particular, the definitions, including diagrams, of the various polygon models can be found in Bousquet-Mélou [2]. However, their finite-perimeter partition functions' asymptotics for q > 1 have not been explicitly examined.
In this paper we prove that in two dimensions for SAP,
when n is restricted to subsequences with n being odd or even respectively. We give explicit expressions for A o (q) and A e (q). In fact we show that these functions coincide with those obtained if one only considered convex polygons. Note also that the odd/even dichotomy implies there is not a unique asymptotic form for Z n (q) in the regime q > 1. We also deduce that there is an essential singularity in both the A(q) functions as q approaches 1 from above; in particular
for both even and odd n.
In Fisher et al. [9] there is an argument giving the leading order factor of the finiteperimeter partition function asymptotics for polygons. The partition function Z n (q) is bounded for q > 1 by 4) where M (n) is the maximal area of a polygon with perimeter 2n and µ saw is the connectivity constant for self-avoiding walks. From this and the exact value of M (n) (see 3.1) it follows immediately that
To refine this result, we show that in fact for all q > 1 the partition function asymptotics is completely dominated by the convex configurations. This is stated in Theorem 2.1. In Theorem 2.2 we then discuss the asymptotics for various models of convex polygons. Taken together these two theorems enable the following explicit expression, described precisely in Corollary 2.3, for the leading asymptotic behaviour of Z n (q) to be given
(1.6) for some 0 < ρ < 1. Here,
